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B CTaTte npHBO^HTCH pe3yjitTaTbi, nojiyneHHBie npn H3yneHHH nojieTHBix TpaeKTopHH 
cjienHen po^a Hybomitra , BBinycKaBrunxcH co CTapTOBBix njiomaAOK, pa3Mein,eHHBix Ha 
pa3Htix paccTOHHHHX ot OeperoBOH jihhhh Ha bo/^hom 3epKajie 03epa njiomaABio okojio 
1 km 2 , h o6cyHCflaiOTCH HeKOToptie Bonpocbi MapmpyTHOH opneHTaijHH HaceKOMBix. 


OpHeHTan;HH coctoht b peryjinijHH npocTpaHCTBeHHoro cooTHomeHHH opra- 
HH3Ma c BHeniH6H cpe^oH, oSecne^HBaeMoro pa3Hoo6pa3HOH ceHcopHOH HH<J)op- 
MaijHeH, nocTynaiom;eH ot peijenTopoB b ijeHTpajiBHyio HepBHyio cHCTeMy. Cy- 
mecTByiomHe npe^cTaBJieHHH o c^yHKijHOHajiBHBix MexaHH3Max opHeHTan;HH Ha- 
CeKOMBIX OCHOBaHBI Ha H3yqeHHH TaKCHHeCKHX H OnTOMOTOpHBIX peaKHiHH, 
MOpcJ)OCj)H3HOJIOrHHeCKHX OCo6eHHOCTeH CeHCOpHBIX CHCTeM, a TaKHCe Ha HCCJieAO- 
BaHHflx MapmpyTHBix Tpacc b npnpoAHOH cpe^e odHTaHHH (Fraenkel, Gunn, 
1940; Ma3oxHH-IIopniHHKOB, 1965; Opmn, 1966; Adler, 1971; Dethier, 1972; 
IIIoBeH, 1972; Horridge, 1975; Xa hha, 1975; OpaHijeBHH, 1980; MaK-OapjieHA, 
1988). TpaAHHiHOHHo b 3thx pa6oTax paccMaTpHBaiOT jioKOMOTopHBie peaKijHH 
KaK noBefleHnecKHe KoppejiHTBi opHeHTaijHH. 

B napa3HTOJiorHnecKOH jiHTepaType opHeHTaijHH cjienHen yAejmeTcn 6ojn>moe 
BHHMaHHe B CBH3H C pa3pa6oTKOH 6HOJIOrHHeCKH odoCHOBaHHBIX KOMnJieKCHBIX 
MeponpHHTHH, HanpaBjieHHBix Ha cHHJKemie hhcjichhocth 3thx KpoBococynjHX 
AByKpBijitix (CKycjDBHH, 1958, 1959; IloTanoB, 1961; Beesley, Crowe, 1963; Ben¬ 
nett, Smith, 1968; Joyce, Hansons, 1968; Schultse e. a., 1975; Sheppard, Wil¬ 
son, 1976; KynpeccoBa h AP-> 1977; Morgan, Lee, 1977; Hansons, 1979; Shep¬ 
pard e. a., 1980; KoHCTaHTHHOB, 1993; HBaHOB, 1994, 1998 h ap*)* /Jjih H3yne- 
hhh MapmpyTHBix Tpacc o6bihho npoBOAHT KOJiHHecTBeHHBie yneTBi noMeneHHBix 
oco6en, BBinycnaeMBix co CTapTOBBix njionjaAOK h oTJiaBJiHBaeMBix npHBJieKaio- 
h];hmh jioBymKaMH. 3 tot MeTOAHnecKHH noAxoA no3BOjineT cocTaBHTB jihhib 
caMoe o6m;ee npeACTaBJieHHe o MapmpyTHOH opHeHTaijHH, nocKojiBKy TpaeKTo¬ 
pHH nojieTa nacTo ocTaiOTcn HeH3BecTHBiMH. 

He^aBHo HaMH 6bijia npeAJionceHa MeTOAHKa H3yneHHH MapmpyTHBix Tpacc 
HaceKOMBix, BBinycKaeMBix co CTapTOBBix njionjaAOK, pa3Mein;eHHBix Ha cpaBHH- 
TejIBHO o6mHpHOH OAHOPOAHOH POBHOH nOBepXHOCTH, HTO C03AaeT 6jiaronpHHT- 
HBie yCJIOBHH AJIH BH3yajIBHOrO HaSjHOAGHHH nOJieTHBIX TpaeKTopHH. B 3TOH pa- 
6oTe (HBaHOB, 1994) H3ynajiH ocoSchhocth nojieTHBix Tpacc cjienHen po^a Hy¬ 
bomitra , npoKJiaAMBaeMBix HaA boahbim 3epKajioM He6ojiBmoro o3epa, h 6bijih 
npHHHTBi cnei^najiBHBie MepBi, hto6bi no bo3mo?khocth ynecTB bjihhhhc Ha Mapin- 
pyTHyio opneHTai^Hio MOTHBan;HOHHoro h o6m;ero (JmsHojiomnecKoro coctohhhh 
noAonBiTHBix HaceKOMBix. C stoh ijejiBio b BKcnepHMeHTax HcnojiB30BajiH cjien- 
Heii, co6paHHBix bo BpeMH noncKa hmh Ha npoKopMHTejie MecTa rjih . KpoBococa- 
hha h 3aTeM coAepncaBmHxcH b TeneHHe HeKOToporo nepnoAa b HAeHTHHHBix 
KOHTpojinpyeMBix jiadopaTopHBix ycjioBHHX. OAHHaKOBBiMH bo Bcex 3KcnepHMeH- 
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Tax 6 bijih TaKHce ycjioBHH TpaHcnopTHpoBaHHH noflonbiTHbix oco6eH Ha yueTHbie 
CTaHUiHH H BbinyCKaHHH CO CTapTOBbIX njIOma^OK. 

B npefljiaraeMOH CTaTbe npHBOflHTCH HOBbie flaHHbie, nojiyueHHbie npH H3yue- 
hhh nojieTOB cjienHeii po,a;a Hybomitra Hafl BOflHbiM 3epKajioM o3epa, h o6cync- 
flaiOTCH HenoTopbie Bonpocbi MapmpyTHOH opHeHTaii;HH HaceKOMbix. 

MATEPHAJI H METOflHKA 

Pa6oTa 6bijia BbinojiHeHa Ha CTan,HOHape 3oojiorHuecKoro HH-Ta PAH b ,n;. Ah- 
HHHCKoe (ncKOBCKan o6ji., CeSenccKHH p-H) bo btopoh h TpeTbeii fleKa^ax hiojih. 
OG'beKTaMH HccjieflOBaHHH 6 bijih cjienHH po/ja Hybomitra ( H. bimaculata, H. ni- 
tidifrons, H. muchlfeldi ), npHHafljioKamne k pa3MepHOMy Tuny — Tejio 14— 
18 mm fljiHHbi. B 3KcnepnMeHTax Hcnojib30BajiHCb HaceKOMbie cpaBHHTejibHO 
6ojibHiHX pa3MepoB, hto co3,n;aeT onpe/jejieHHbie npeHMynjecTBa fljiH BH3yajibHoro 
HaGjilOAeHHH TpaeKTopHH nojieTa. CjienHH xoporno bh^hbi Ha <J)OHe He6ocBO,o;a h 
B o^Horo 3epKajia Ha paccTOHHHH no KpairaeH Mepe ^o 100 m ot CTapTOBOH njio- 
mia^KH. KpoMe Toro, H36paHHoe hmh Ha CTapTOBOH njiomaflKe HanpaBJieHne nojie- 
Ta oObihho ocTaeTca HeH3MeHHbiM ^;o 6eperoBOH nojiocbi, hto no3BOJiaeT c xopo- 
men TOHHocTbio 3KCTpanojiHpoBaTb TpaeKTopHH) flBHJKeHHfl oTHocHTejibHO 6epe- 
roBbix opneHTHpoB Ha ^ajibHHX yuacTKax nojieTHOH Tpaccbi, npojioHceHHOH Ha,n; 
BOflHblM 3epKajIOM. 

CjienHen OTJiaBJiHBajm bo BpeMH noncKa hmh Ha ecTecTBeHHOM npoKopMHTejie 
MecTa ,zi;jih KpoBococaHHH h noMenj;ajiH b 3HTOMOJiorHuecKHe ca,n;KH, npeflCTaBJin- 
K)m;He co6oh npoBOJiouHbiH niHJiHHflpHuecKHH Kapnac 40 cm bbicotbi, 30 — b 
AH aMeTpe, oOTHHyTbiH MejibHHUHbiM ra30M. B caflOK noMem;ajiH no 100 — 150 oco- 
6en. nepHO,a; npe6biBaHHH OTJioBJieHHbix CjienHen b jioByniKe ,n;o nepeHeceHHH b 
ca,n;oK cocTaBJiHJi okojio 1—2 c. CaflKH pa3MecTHJiH b nojiyTeMHOM noMen^eHHH 
c ecTecTBeHHOH flJiHHOH ,zj;hh h TeMnepaTypoH 16—18° h nepHOflHuecKH onpbic- 
KHBajiH bo,zi;oh c ijejibK) noflflep^caHHH ypoBHH BJiaHCHOCTH, Heo6xo,n;HMoro flJIH 
BbDKHBaHHH OTJIOBJieHHbIX OCo6eH. B 3THX yCJIOBHHX JIOKOMOTOpHaH aKTHBHOCTb 
CjienHen 6bijia nouTH nojiHOCTbio 3aTopMOHceHHOH, ohh pacnojiarajincb b BepxHen 
naCTH Ca^Ka, CHflH HenOflBHHCHO. JIOKOMOTOpHaH aKTHBHOCTb nOJIHOCTbK) BOCCTa- 
HaBJiHBajiacb b TeneHHe HecKOJibKHX MHHyT nocjie nepeHeceHHH ca,n;Ka b CBeTJioe 
noMen^eHHe. CMepTHOCTb CjienHen b ca^Kax He npeBbimajia 10 % b nepBbie 4 cyT 
nocjie oTJioBa, ho B03pacTajia ao 30 — 40 % Ha 5-e h ro 70 — 80 % — Ha 6-e cyTKH. 
CjienHH c noHHHceHHOH JKH3Hecnoco6HOCTbio npe,n;noHHTajiH HaxoflHTbcn b hhhc- 
Heii nacTH ca/jKOB, h ohh He Hcnojib30BajiHCb hbmh b 3KcnepHMeHTax. 

nepe,zii BbinojiHeHHeM yqeTa 20—25 CjienHen nepeHocnjiH CTeKJiHHHOH npo- 
6 hpkoh ^HaMeTpoM 30 mm H3 3HTOMOJiorHuecKoro ca^Ka b He6ojibinoH cnen;Hajib- 
HbiH ca^oK, HMeioin;HH BepxHioio npo3pauHyio njieKcnrjiacoByio CTeHKy c Kpyr- 
JlblM OTBepCTHeM, 3aKpbIBaiOniiHMCH nOBOpOTHOH 3aCJIOHKOH. 3aTeM BepXHIOIO 
CTeHKy ca^Ka 3aKpbiBajiH cBeT03am;HTH0H niTopKOH h ca^oK TpaHcnopTHpoBajiH 
Ha yneTHyio CTaHiiiHio. CTapTOBOH njiomaflKOH 6bijia o^HOMecTHan nuiionKa, 
ca^oK Haxo^HjicH b Hen Ha BbicoTe 80 cm ot bo^hoto 3epKajia o3epa. npo,n;ojiHCH- 
TejibHocTb npeObiBaHHH CjienHen b ca/jKe, 3aKpbiTOM CBeT03am;HTH0H niTopKOH, 
cocTaBJiHjia 20 mhh. C oKOHuaHHeM 3Toro nepno^a niTopKy yzjajinjiH h uepe3 
5 MHH CBeTOBOH aflanTaiJHH OTKpbIBajIH BXO^HOe OTBepCTHe B BepXHeH CTeHKe 
caflKa. 

YneTbi npoBO^HJiH b TeueHHe yneTHbix nepnoflOB npoflOJiHCHTejibHOCTbio 20— 
30 mhh Ha 4 yneTHbix CTaHii;HHX (IV — VII). Ha KancflOH CTaHn;HH 6 bijio Bbinoji- 
HeHO ot 2 flo 6 yneTOB. CTaHUiHH TV h V Haxo^HJiHCb b 3ana,n;HOH nacTH o3epa. 
CTaHUiHH VI 6bijia pa3Mein;eHa Menc^y AsyMH MbicaMH, oTflejiHioiniHMH He6ojibinoH 
3ajiHB b ceBepo-BocTonHOH nacTH 03epa, CTaHUiHH VII pacnojiarajiacb b n;eHTpajib- 
hoh nacTH 3Toro 3ajiHBa. B yueTHbix 6jiaHKax OTMenajiH cpoKH CTapTOBOH aKTHB- 
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hocth noflom>iTHBix oco6eH, HanpaBJieHHe TpaeKTopHH nojieTa OTHOCHTejibHO 6e- 
peroBbix TonorpacJmHecKHX opueHTupoB, yroji HaKJiOHa TpaeKTopHH k ropH30H- 
TajibHOH njiocKocTH h BbicoTy TpaeKTopHH Ha CTapTOBOM, MapmpyTHOM h ijejie- 
bom (npn6peHCHOM) OTpe3Kax Tpaccti. yrjibi HaKJiOHa h BbicoTy TpaeKTopHH oije- 
HHBajiH rjia30MepH0-cpaBHHTejibHbiM cnoco6oM: BH3yajibHbiM conocTaBJieHHeM c 
yrjioMepoM h n3MepHTejiBHBiMH peHKaMH, pa3Mem;eHHbiMH Ha CTapTOBOH njio- 
HjaflKe. 

YneTHbie 6jiaHKH npeACTaBJiHJiH co6oh TonorpacJmHecKyio cxeMy 03 . Ahhhh- 
cKoe (MacniTa6 1 cm: 60 m), Ha KOTopon 6 bijih o6o3HaneHbi CTapTOBbie CTamjmi 
h OeperoBbie Tonorpa(|)HHecKHe opneHTHpbi. 3 to no3BOJiHJio Hcnojib30BaTb rpa- 
(JjHHecKHH cnoco6 H3o6pa^ceHHH TpaeKTopHH nojieTa Hapa^y c hx tckctoboh xa- 
paKTepHCTHKOH. 03. AHHHHCKOe HMeeT nJIOHi;aflb BOAHOH nOBepXHOCTH OKOJIO 
1 km 2 h HH3KHe nojiorne 6epera, noBbimaiomHecH Ha oahom H3 ynacTKOB 6epe- 
toboh nojiocbi ao 3—4 h ao 10—12 m — Ha Mbice, pacnojio^ceHHOM b ceBepo-Boc- 
tohhoh nacTH 03epa. IIpH6peHCHaH ApeBecHan pacTHTejibHOCTb npeACTaBJieHa npe- 
HMyiljeCTBeHHO JIHCTBeHHbIMH nopOAaMH H OKaHMJIHeT 03ep0 nOHTH no Been 
AJiHHe 6eperoBOH jihhhh. ynpom;eHHaH Tonorpac|)HHecKafl cxeMa o3epa noKa3aHa 
Ha pnc. 1. 

B npoTOKOJiax yneTOB yKa3biBajiH TeMnepaTypy h OTHOCHTejibHyio BJia^KHOCTb 
oKpy^caiomero B03Ayxa — no AaHHbiM MeTeonyHKTa AHHHHCKoro cTaijHOHapa 
3oojiorHnecKoro HH-Ta PAH, HanpaBJieHHe h cnopocTb BeTpa — no MeTeocBOAKaM 
MecTHOH MeTeocTaHi^HH h xapaKTep o6jianHOCTH — no pe3yjibTaTaM BH3yajibHbix 
HaOjnoAeHHH. 

Bojiee noApoOHoe onncaHHe mctoahkh AaeTCH b oahoh H3 Haninx npeABiAynjHX 
pa6oT (HBaHOB, 1994). 


N 



Phc. 1. TonorpacjDHHecKaa cxeMa 03 . AHHHHCKOe (jiHHeirabiH MacniTaS 120 m). 
I—VII — yneTHbie CTaHAHn; o — octpob. 

Fig. 1. The topographic plane of the lake Anninskoje (the scale 120 m). 
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nOJiyHEHHME PE3yJIbT ATM 


Kan H3BecTHO, nojieT Hafl npoTHHceHHOH bo^hoh noBepxHOCTbio He HBJineTCH 
neM-TO Heo 6 biHHBiM rjir . cjienHen. Ohh Hepe^KO nocenjaiOT 03epa h peKH, jieTan 
Hafl BOflHbiM 3epKajioM Bflojit 6 eperoBOH jihhhh hjih npoKJiaflbiBan Tpaccy k npo- 
THBonojioHCHOMy 6 epery Hafl bo^hoh noBepxHOCTbio cpaBHHTejiBHO He 6 ojii>HiHX 
MaTepHKOBBIX BO^OeMOB. BepOHTHO, 3TO CBH3aHO C npeflnOHTeHHeM flOCTaTOHHO 
HJIH H36bITOHHO yBJiaJKHeHHbIX 6 HOTOnOB H OTHOCHTejIBHO oSlHHpHBIX OTKpbITbIX 
npocTpaHCTB, o 6 ecneHHBaiOH];HX OjiaronpHHTHbie ycjiOBHH ^jih BH3yajibHOH 06 - 
30pH0H OpHeHTau;HH. 

Kan noKa3ajiH pe3yjibTaTbi, nojiyneHHbie b o^hoh H3 npeflbiflynjHX Haninx 
pa6oT (HBaHOB, 1994), npn 6jiaronpHHTHbix noro^Hbix ycjiOBHHX Sojibhikhctbo 
cjienHen, KOTopbix BbinycnajiH co CTapTOBbix njioin;a,n;oK, pa3Mem;eHHbix Ha pa3- 
hom paccTOHHHH ot 6eperoBOH nojiocbi, npe^nonKTajiH jieTeTb k 6jihjkhhm ynacT- 
KaM 6eperOBOH JIHHHH (pHC. 2). Ha CTapTOBbIX CTaHIJHHX, HaXOflHBIHHXCH b 20— 
90 m ot 6epera, HeKOTopbie cjienHH HanpaBJiHJiHCb He k BepxHen rpaHHije KpoH, 
a npeflnoHHTajiH nojieT Hafl BOflHbiM 3epKajioM b^ojib 6eperoBOH jihhhh. Koiyja 
paccTOHHHe ,zjo 6epera cocTaBJiHJio 6ojibine 50 m, cjienHH nacTO npoKJiaflbiBajra 
nojieTHyio TpaeKTopnio Ha BbicoTe ot 20 cm flo 1.5 m ot noBepxHOCTH BOflbi 
(pnc. 3). MeHee 6jiaronpHHTHbie jieTHbie ycjiOBHH, HanpHMep cHHHceHHe TeMne- 
paTypbi OKpyncaiomero B03,n;yxa ^o 15—17° b coneTaHHH co cmioniHOH o6jian- 
HOCTbK) HJIH CHJIbHblH BeTep (5 —10 M/ceK), BbI3bIBaJIH CHHJKeHHe HHTeHCHBHOCTH 
jieTa h yMeHbmeHHe hhcjichhocth cjienHen, cjie^OBaBiHHX k /jajibHHM ynacTKaM 
6eperoBOH jihhhh. MHorne cjienHH npn 3 thx noro^Hbix ycjiOBHHX HanpaBJiHJiHCb 
K epeflHHM H HHJKHHM HpycaM KpOH npn6peJKHOH flpeBeCHO-KyCTapHHKOBOH pac- 
THTejIbHOCTH. HpH CHJIbHOM BeTpe yflOBJieTBOpHTejIbHaH JieTHaH aKTHBHOCTb Ha- 
GjiiOflajiacb tojibko Ha CTapTOBbix njionjaflKax, Haxo^HBHiHxcH b6jih3h 6epera, h 
6ojibHiHHCTBO cjienHen cjie^oBajiH He no KpaTnanmeMy nyTH k 6eperoBOH nojioce, 
a nofl HeKOTopbiM yrjioM k Hen, npeflnonHTan nojieT no BeTpy hjih npoTHB BeTpa. 
IIojieTbi cjienHen k 6epery co CTapTOBbix njiomaflOK, pa3Mein;eHHbix Ha paccToa- 
hhh 20—30 m ot 6eperoBOH nojiocbi, Ha6jno,ziiaJiHCb b ycjiOBHHX hh3koh ocBenjeH- 
hocth, a HMeHHo c HacTynjieHHeM rjiy6oKHx cyMepen, h npn noHHHceHHH TeMne- 
paTypbi oKpy>Kaioin;ero B03,o;yxa ro 15°. CHHHceHHe TeMnepaTypbi ro 14—14.5° 

BbI3bIBaJIO CHJIbHOe 3aTOpMa>KHBaHHe flBHraTeJIbHOH aKTHBHOCTH H nOHBJieHHe y 
mhothx oco6en xojioflOBoro oijeneHeHHH. 

Pe 3 yjibTaTbi, nojiyneHHbie Ha flpyrnx 4 yneTHbix cTaHijHnx (IV — VII ), no,n;- 
TBepjK^aiOT flaHHbie npeflbiflymeH pa 6 oTbi. npn OjiaronpHHTHbix noro^Hbix yc- 
jiobhhx SojibniHHCTBO cjienHeii noKH^ajiH CTapTOByio njiomaflKy c HHTepBajiaMH 
MejK^y OTJieTaMH npoflOJUKHTejibHocTbio flo 3 mhh (pnc. 4). Han 6 ojiee aKTHBHbie 
HaceKOMbie HanHHajiH noKH,n;aTb CTapTOByio njioin;aflKy nepe3 HecKOjibKo ceKyHa 
nocjie Toro, Kan OTKpbiBajiH BxoflHoe OTBepcTHe ca^Ka. Ho y mhothx no,n;onbiTHbix 
oco 6 en nepnofl a^anTaijHH k ycjiOBHHM CTapTOBOH njionjaflKH 6 biJi 3HanHTejibHO 
6 ojiee npofloJUKHTejibHbiH. Hepe^KO HecKOjibKo cjienHen ocTaBajincb b ca^Ke ,n;o 
oKOHnaHHH yneTHoro nepnofla. 

Bo BpeMH npeSbiBaHHH no,n;onbiTHbix oco 6 en Ha CTapTOBOH njioiijaflKe ochob- 
Hyio nacTb hx npe^nojieTHoro Gio^nceTa BpeMeHH cocTaBJiHJiH nepno^bi nojiHOH 
motophoh HMMo6HJiH3an;HH (naccHBHoro OTflbixa), HepeflyiomHecH c hhctkoh 
Tejia h kopotkhmh no 6 e>KKaMH. HeKOTopbie cjienHH BbinojiHHJiH HenpoflOJiJKH- 
TejibHbie, fljiHTejibHOCTbio o 6 binHO flo 7 c, nojieTbi Ha^ CTapTOBOH njionjaflKOH, 
HHor^a 3aKaHHHBaBinHecH noca^KOH Ha OKcnepHMeHTaTopa, npoBOAHBinero yneT. 
OflHaKO epe^H HHX HaceKOMbie, fleMOHCTpHpOBaBIHHe aKTbl KpOBOCOCaHHH, 6 bIJIH 
eflHHHHHbiMH h cocTaBJiHJiH okojio 6 % ot o 6 in;eH HHCJieHHOcTH cjienHen, HCnOJIb- 
30BaHHbix bo Bcex OKcnepHMeHTax. 

nHTbeBbie peaKn;HH HaOjiio^ajiHCb jmnib y HecKOJibKHx no^onbiTHbix cjienHen 
H o 6 bIHHO COCTOHJIH H3 He 6 ojIbIHOrO HHCJia (OT 2 flO 6) CHHJKeHHH K BOflHOMy 
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Phc. 2. CxeMaTHMecKoe H3o6panceHHe HanpaBJieHHH MapmpyTHbix Tpacc cjienHen po#a 
Hybomitra Ha yueTHbix CTaHijHHX I—III npn pa3Htix MeTeopojiorHuecKHX ycjioBHHX 

(A-B). 

A: t 17 — 22 °, b. 0 — 1 M/ceK, 06 ji . 0 — 5 %; E : t 16 — 17 °, b. 3 — 5 M/ceK, o6ji. 60 — 100 %; B: 
t 16 — 17 °, b. 5 — 8 M/ceK, o6ji. 80 — 100 %. 

Fig. 2. The schematic representation of the flight trajectories of Hybomitra for the 
starting-points I—III under various meteorological circumstances ( A — B). 

3epKajiy HenoflajieKy ot CTapTOBoii njiomjaflKH, KOTopbiM conyTCTBOBajio KpaT- 
KOBpeMeHHoe conpHKocHOBeHHe c bo^hoh noBepxHOCTbio. Ha npHKocHOBeHHe k 
BO^HOM y 3epKajiy yKa3biBajio noHBJieHHe b 3tom MecTe MajieHbKHX KpyroBbix 
BOJIH, KOTOpbie OCOSeHHO xopoino BHflHbl Ha rJiaflKOH nOBepXHOCTH BOflbl, T. e. 
npn 6e3BeTpHH hjih cjia6oM BeTpe. Kan H3BecTHO, npn conpHKocHOBeHHH c bo,o;- 
hoh noBepxHOCTbio HaceKOMbie MoryT 3axBaTbiBaTb HeSojibmyio Kanjiio bo^bi, 
yflep^KHBaeMyio pacnojio^ceHHbiMH Ha noBepxHocTH Tejia BOJiocKaMH. 
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Phc. 3. CxeMaTH^ecKoe H3o6panceHHe HaHdojiee xapaKTepHbix MapmpyTHtix TpaeKTO- 
Phh cjienHen po^a Hybomitra Ha yneTHbix CTaHijHHX II (A), I , TV (5) h III (B). 

OrapTOBaa naoma^Ka ( cn ) HaxoAHJiacb b 80 cm Ha# bo^hlim 3epKajioM ( 63 ). Ha pnc. A n B yica3a- 
Hbi paccTOHHHH ao 6epera h BbicoTa OeperoBOH nojiocbi ( 6n ). 

Fig. 3. The forms of the flight trajectories of Hybomitra for the starting-points 

II (A), /, IV (B) and III (B). 




Phc. 4. IIojieTHaH aKTHBHOCTt cjienHeH po^a Hybomitra npn OjiaronpHHTHbix noroA- 
hbix ycjiOBHHX Ha yneTHtix CTaHijHnx V (A), VI (B) h VII (B). 

no och aOcnHcc — onepeAHocTb otjictob co CTapTOBoii njioina^KH; no och opAHHaT — HHTepBajibi 
Meac^y oTJieTaMH, yKa3aHHbie c TonHocTbio ao 1 mhh. 

Fig. 4. The flight activity of Hybomitra for the starting-points V (A), VI (B) and 

VII (B). 
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TaKHM o6pa30M, nojiyneHHBie pe3yjiBTaTBi noKa3ajiH, hto Ha cTapTOBBix CTaH- 
h;hhx noflonbiTHbie cjienHH coxpaHHJiH yAOBjieTBopHTejiBHyio jieTHyio aKTHB- 
hoctb, He npoHBjiHJiH CHJiBHoro nHTBeBoro no6y}KAeHHH, ho b npeACTapTOBBin 
nepHOfl MOTHBan;HH noncKa npoKopMHTejieii y 6ojiBniHHCTBa oco6eii, BepoHTHO, 
6bIJia nOHTH nOJIHOCTBIO 3aTOpMOHCeHHOH. 

npH 6 jiaronpHHTHbix jieTHbix ycjioBHHX Ha CTaHUiHH IV 6 ojibhihhctbo cjienHeH 
cjie^oBajiH k ynacTKy 6 eperoBOH jihhhh, HaHMeHee yAajieHHOMy ot CTapTOBOH 
njiomaflKH, h jihhib HecKOJiBKo oco 6 eH HanpaBHJiHCB k AaJiBHHM ynacTKaM 6 epera 
(pHC. 5, IV). AHajiorHHHBie npe^noHTeHHH b H36HpaHHH HanpaBJieHHH nojieTa 
AeMOHCTpnpoBajiH cjienHH Ha CTaHijHH V, HaxoAHBineHca b 30 m ot 6 epera 
(pHC. 5, V). Ha cTaHUiHH VI, pa 3 Mem;eHHOH b ceBepo-BocTouHon uacTH o 3 epa 
MencAY AByMH MBicaMH, oTAejiHiomjHMH c lora hcSojibihoh 3ajiHB, npH Ojiaronpn- 
HTHBIX JieTHBIX yCJIOBHHX 60 JIBHIHHCTBO CjienHeH CJie^OBajIH K MBICaM H TOJIBKO 
e^HHHHHBie oco6h npoKJiaAfciBajiH Tpaccy k AajiBHHM yuacTKaM 6eperoBOH nojiocBi 
(pHC. 5, VI, A, B). npH chjibhom, nopBiBaMH ao 10—15 M/cen, ioro-3anaflHOM 
BeTpe HeKOTopBie cjienHH HanpaBjiHJiHCB k ceBepHOMy 6epery 3ajiHBa, pacnojio- 
HceHHOMy b 130—150 m ot CTapTOBOH njiom;aAKH, H36npaa HanpaBJieHHe Mapni- 
pyTa, cxoAHoe c HanpaBJieHHeM BeTpa (pnc. 5, VI, B). yueTHan CTaHUiHH VII 
HaxoflHjiacB b u;eHTpajiBHOH nacTH ototo 3ajiHBa. Ha otoh CTaHUiHH MHorne cjien¬ 
HH npe^noHHTajiH jieTeTB k ceBepHOMy 6epery 3ajiHBa, HaxoAHBineMycH b 60— 
80 m, ho HeKOTopBie cjieflOBajiH k aPYfhm ynacTKaM 6eperoBOH jihhhh, pacnojio- 
aceHHBiM Ha paccTOHHHH ot 90 ao 170 m ot CTapTOBOH njiom;aAKH (pHC. 5, VII). 
HanOojiee xapaKTepHaa ocoSchhoctb CTaHii;HH VII cocTOHJia b tom, hto paccTOH- 
HHe ot CTapTOBOH njioiijaflKH ao 6 eperoBOH jihhhh 3ajiHBa 6 bijio cpaBHHTejiBHO 
He6ojiBinoe. Kan mohcho AYMaTB, hmchho otoh ocoSchhoctbio h o6ycjioBJieH cboh- 
CTBeHHBiH ajih CTaHi^HH VII cneu;H(})HHHBiH xapaKTep pacnpeAejieHHH nojieTHBix 
TpaeKTopHH. 

Ha pnc. 3 npHBeAeHO cxeMaTHHHoe H3o6paaceHHe HanOojiee xapaKTepHBix 
MapinpyTHBix TpaeKTopHH cjienHeH Ha yneTHBix CTaHijHHX I — IV. Kan npaBHJio, 
cjienHH nepeA HanajioM npoKJiaAtiBaHHH MapmpyTHOH TpaccBi bbihojihhjih BHpa- 
hch, HMeBinne bha nojiyBHTKa, bhtkb hjih npocTpaHCTBeHHOH AByx- jih6o Tpex- 
BHTKOBOH CnHpajIH C A^aMeTpOM BHTKOB no KpaHHeH Mepe OT 0.6 AO 2 M. 3th 
BHpaJKH He o6HapyJKHBaiOT KOppejIHUiHH C pa3JIHUHBIMH THnaMH MapinpyTHBix 
TpaeKTopHH h nosTOMy He noKa3aHBi Ha pnc. 3. CaMBiM pacnpocTpaHeHHBiM 3Jie- 
MeHTOM KOppeKUiHH nOJieTHOH TpaCCBI npH npOTHJKeHHOCTH MapmpyTOB HaA BOA- 
hbim 3epKajioM CBBiine 50 m 6bijio Ha6HpaHHe bbicotbi npn B3JieTe o6bihho ot 1.5 
Ao 2.5 m c nocjieAyioiu;HM cHHHceHHeM nacTo ao 0.2—1.5 m HenoAajieKy ot cTap- 
toboh njioiu;aAKH h 3aTeM nojieTOM HaA noBepxHOCTBio boabi no ropH30HTajiBHOH 
TpaeKTopHH. flpyroH cnoco6 KoppeKijHH npoKJiaAtiBaeMoro MapmpyTHoro Kypca 
COCTOHJI B njiaBHOM H3MeHeHHH HanpaBJieHHH nOJieTHOH TpaeKTopHH B T0PH30H- 
TajIBHOH HJIH BepTHKajIBHOH nJIOCKOCTHX H HCnOJIB30BajICH CJienHHMH B OCHOBHOM 
npn nojieTax k 6epery Ha cpaBHHTejiBHO HeSojiBinne paccTOHHHH. Y hcckojibkhx 
oco6en, cjieAOBaBniHX k abjibhhm ynacTKaM SeperoBOH jihhhh, HaOjnoAajiocB bbi- 
nOJIHeHHe B ropH30HTajIBHOH njIOCKOCTH CepHH H3 2 — 4 CHHyCOHAajIBHBIX BHpa- 
Hcen aMnjiHTyAOH okojio 0.5—1 m. 

CjieAyeT otmcthtb, hto y hcckojibkhx cjienHeH npn nojieTax HaA boahoh no- 
BepxHOCTBio Ha GojiBinne paccTOHHHH HaSjnoAaJiHCB nojieTHBie peaKUiHH, He th- 
nHHHBie ajih ocTajiBHBix noAonBiTHBix oco6en. Ohh cjieAOBajiH k 6epery no Tpa¬ 
eKTopHH, HaKJIOHeHHOH K njIOCKOCTH TOpH30HTa nOA yrjIOM, COCTaBJIHIOII^HM AO 
20° h 6ojiee, HaOnpan BBicoTy HHorAa CBBiine 5 m cpaBHHTejiBHO HenoAajieKy ot 
CTapTOBOH njiom;aAKH. AHajiorHHHBiH nojieT yAaBajiocB HHHUiHHpoBaTB y hckoto- 
pBix cjienHeH jierKHM HCKyccTBeHHBiM MexaHHnecKHM pa3ApanceHHeM kpbijibcb 
hjih Apyrnx nacTen Tejia. 3th Ha6jnoAOHHH no3BOJiHK>T AYMaTB, hto TaKHe nojieT- 
HBie TpaeKTopHH MoryT 6 bitb o6ycjioBjieHBi CTpeccoBBiM coctohhhcm noAonBiTHOH 
oco6h. 
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Phc. 5. CxeMaTH^ecKoe H3o6panceHHe HanpaajieHHH MapmpyTHbix Tpacc cjienHeH po;i;a 
Hybomitra Ha yneTHbix cTaHu;Hflx IV — VII . 

IV: t 24°, b. 5—8 M/ceK, o6ji. 20 %; V: t 17°, b. 5—8 M/ceic, o6ji. 90 %; VIA: t 18°, b. 0— 

1 M/ceK, o6ji. 5 %; VIE: t 19°, b. 3—5 M/ceK, o6ji. 10—20 %; VIB: t 21°, b. 5—8 M/ceK (nopuBa- 
mh ao 10—15 M/ceK), o6ji. 60 %; VII: t 20°, b. 3—5 M/ceK, o6ji. 10 — 20 %. 

Fig. 5. The schematic representation of the flight trajectories of Hybomitra for the 

starting-points IV— VII. 


CxoflHbie flaHHbie nojiyneHbi hemh Ha nnejiax Apis mellifera . IlHeji co6pajiH 
bo BpeMH c|>ypa}KHpoBKH Ha ijBeTKax jiyroBOH repaHH, noMecTHJiH b cneijHajibHbiH 
ca^oK h 3aTeM TpaHcnopTHpoBajiH Ha yneTHyio cTaHijHio I. Kor^a Ha cTaHii.nn 
OTKpbiJiH BXOflHoe OTBepcTHe ca^Ka, HanSojiee aKTHBHbie nnejibi cpa3y HanajiH 
noKHAaTt CTapTOByio njiomaflKy h BbinojiHHJiH HaA Heio MHoroBHTKOBbiH opneH- 
TaiiHOHHtiH nojieT. Ilocjie opneHTaiiHOHHoro nojieTa ohh cjieflOBajiH k OeperoBon 
nojioce b HanpaBjieHHH, npHMepHO coBna^aionieM c HanpaBJieHHeM Ha 4>ypa>KH- 
Pobohhi>ih ynacTOK, iyje 6bijih coSpaHbi, opHeHTHpyncb, no-BHflHMOMy, no cojiHiiy 
hjih pacnpeflejieHHio njiocKonojiHpH30BaHHbix H3JiyneHHH HeSocBO^a. HacTb nneji 
He BbinojiHHJia opHeHTaijHOHHoro nojieTa h HanpaBHjiacb k 6jihhchhm ynacTKaM 
SeperoBOH nojiocbi, npnneM He tojibko HanpaBjieHHe nojieTa, ho h nojieTHbie 
TpaeKTOpHH 6bIJIH CXOflHBI C TaKOBBIMH, XapaKTepHBIMH Ha 3T0H yneTHOH CTaH- 
Hhh ajih cjienHen. HecKOJibKo nneji Ha6npajiH BbicoTy b6jih3h cTapTOBOH njio- 
n^aflKH flo 10 m h 6ojibme, hto, BepoaTHO, cjieAyeT cnHTaTb HeafleKBaTHOH noBe- 
AeHnecKOH peaKijHeH, o6ycjioBJieHHOH HapymeHHHMH peryjiHTopHbix MexaHH3- 
mob MapmpyTHOH opHeHTai^HH. 3th OKcnepHMeHTajibHbie AaHHbie oijeHHBaiOTCH 
hbmh Kan npeABapHTejibHbie, nocKOJibKy, BO-nepBbix, hhcjichhoctb noAonbiTHbix 
nneji cocTaBJiHJia jinnib 40 oco6en h, BO-BTopbix, npHMeHeHHyio MeTOAHKy npn- 
XOAHTCH npH3HaTb HeyAOBJieTBOpHTejIbHOH BBHAy CpaBHHTejIbHO BbICOKOrO npo- 
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ijeHTa ocoGen, ^jih KOTopbix Ha CTapTOBbix njiom;aflKax GbiJia xapaKTepHa chjibho 
noHHJKeHHan aKTHBHocTb. TeM He MeHee nojiyneHHbie npeflBapHTejibHbie pe3yjib- 
TaTbi npe^cTaBJiHioT onpe#ejieHHbiH HHTepec, cBHfleTejibCTByn o n;ejiecoo6pa3Hoc- 
TH npOflOJIHCeHHH aHaJIOrHHHBIX CpaBHHTeJIBHBIX HCCJieflOBaHHH MapmpyTHOH 
opHeHTau;HH HaceKOMbix. 


OBCy^CAEHHE 

CnOCo6bI OpHeHTau;HH B 3HaHHTeJIbHOH Mepe 3aBHCHT OT M0p(|)0(|)H3H0JI0rHHeC- 
KHX OCo6eHHOCTeH OpraHOB HyBCTB H (JjyHKIJHOHaJIbHblX MeXaHH3MOB HieHTpaJIB- 
hoh HepBHOH CHCTeMti, yuacTByiomHX b peryjinijHH npocTpaHCTBeHHoro cootho- 
rneHHH opraHH3Ma c oKpy>Kaiom;eH cpefloii, OTJiHHaiOTCH 6 ojibhihm pa3Hoo6pa3H- 
eM H MOryT 6 bITB pa3HBIMH B 3aBHCHMOCTH OT CTaflHH oHToreHeTHnecKoro 
pa3BHTHH H y pa3JIHHHbIX BH£OB HaceKOMBIX. HeKOTOptie CpaBHHTeJIBHO npOCTBie 
cnocoGbi yHTeHti b KJiaccH(|)HKaii;HH KHHe30B h TaKCHCOB (Fraenkel, Gunn, 1940; 
Kennedy, 1945; Adler, 1971; Xaihifl, 1975; MaK-OapjieHfl, 1988). TpaflHijHOHHo 
k TancHcaM o6bihho othocht HanpaBJieHHoe nepeMeiijeHHe opraHH3Ma othoch- 
TejiBHO opHeHTHpyiOH];HX pa3,qpa>KHTejieH, xoth, KaK H3BecTHO, b opHeHTau;HH 
MoryT ynacTBOBaTB TaKJKe HejioKOMOTopHbie peaKii;HH, Tanne KaK flBHjKeHHH ro- 
jiobbi hjih flpyrnx nacTen Tejia (XaiiHfl, 1975). Cym;ecTByiOH];He npeflCTaBJieHHH 
o KHHe3ax h TaKCHcax ocHOBaHBi rjiaBHbiM o6pa30M Ha JiaGopaTopHbix Hccjieflo- 
BaHHflX, B KOTOpbIX H3ynajIH peaKHiHH JKHBOTHbIX Ha He6oJIbinoe HHCJIO HMeiOH];HX 
ynpoHjeHHyio cHimajibHyio cTpyKTypy HCKyccTBeHHbix cTHMyjioB-opHeHTHpoB: Ha 
TonenHbie hctohhhkh CBeTa, rpa^neHTbi TeMnepaTypbi hjih OTHOCHTejibHOH BJiajK- 
hocth oKpyjKaiomero B03^yxa h flpyrne aHajiornuHbie opneHTHpyiomHe pa3,zjpa- 
jKHTejiH. B to JKe BpeMH Rjin npHpoAHOH cpe^bi o6HTaHHH xapaKTepHo 6ojibinoe 
MHoroo6pa3He opneHTHpyioiniHx pa3flpa>KHTejieH, HMeiom;HX cjiojKHyio KOMnjieK- 
CHyio CTpyKTypy h .zjencTByiomHX Ha ceHcopHbie opraHbi b pa3JiHUHbix coueTaHH- 
HX B 6bICTpO MeHHIOH^HXCH CTHMyJIbHbIX CHTyaiJHHX. KpOMe Toro, npOCTpaHCT- 
BeHHaa opneHTauHa nacTO o6ycjioBJieHa He oahhm KaKHM-Jin6o TaKCHCOM, ho 
HBJ iaeTCH pe3yjibTaTOM HHTerpainHH HecKOJibKHX TaKcnnecKHX peaKijHH. Tanyio 
OpneHTailiHIO npHHHTO Ha3bIBaTb KOOp/JHHHpOBaHHblM TaKCHCOM. 

y 6ojibiHHHCTBa HaceKOMbix BajKHoe 3HaneHHe b MapmpyTHOH opneHTai^HH 
HMeioT opraHbi 3peHHH h opneHTHpyioiniHMH MapmpyTHbiMH 3pHTejibHbiMH pa3- 
flpa>KHTe;iHMH MoryT 6biTb HeKOTopbie Ha3eMHbie oG'beKTbi, a TaKJKe cojimje h 
njiocKonojiHpH30BaHHbiH CBeT He6a (Jander, 1963; Ma3oxHH-IIopmHHKOB, 1965; 
Oprnn, 1966; IIIoBeH, 1972; OpaHijeBHH, 1980). Hapn^y co 3pHTejibHbiMH cth- 
MyjiaMH-opneHTHpaMH b MapmpyTHOH opHeHTaijHH MoryT yuacTBOBaTb ojibcJmK- 
TopHbie h flpyrne opneHTHpyiomHe pa3flpa>KHTejiH. Ilpn 3tom pa3Hoo6pa3Hbie 
cnrHajibHbie pa3^pa>KHTejiH, Bbi3biBaiom;He h HanpaBJiniom;He nnm;eBbie, penpo- 
^yKTHBHbie hjih HHbie noBe^eHnecKHe aKTbi, nacTo oflHOBpeMeHHO cjiy^caT h cth- 
MyjiaMH-opneHTHpaMH. 

BKcnepHMeHTajibHbie Hccjie^oBaHHH npoKJia^biBaeMbix cjienHHMH Ha^ bo r- 
hmm 3epKajioM nojieTHbix Tpacc noKa3ajiH, hto MapmpyTHan opHeHTaijHH 3thx 
HaceKOMbix 3aBHCHT OT pa3H006pa3HbIX 3H^OreHHbIX H 3K30reHHbIX c|)aKTOpOB: 
opHeHTHpyiom;HX pa3flpa>KHTejieH, HeKOTopbix noroflHbix ycjioBHH (ot TeMnepa¬ 
Typbi oKpy>Kaiom;ero B03flyxa, CHJibHoro BeTpa h AP-)> HHflHBHflyajibHbix ocoGeH- 
HOCTen h o6m;ero (|)H3HOJiorHHecKoro coctohhhh opraHH3Ma. Ha CTapTOBbix njio- 
nja^Kax, pa3Mem;eHHbix Ha bo^hoh noBepxHocTH 03epa Ha pa3Hbix paccTOHHHnx 
ot 6eperoBOH nojiocbi, MHorne cjienHH cjie^OBajm k Gjih^khhm ynacTKaM 6epera. 
3to CBHfleTejibCTByeT o tom, hto ohh MoryT nojib30BaTbcn 3pHTejibHbiMH Ha3eM- 
hmmh MapmpyTHbiMH opHeHTHpaMH h cnocodHbi b onpe^ejieHHbix npe^ejiax ou;e- 
HHBaTb paccTOHHHe r o GeperoBOH jihhhh. TpaeKTopHH nojieTa Gbijih pacnoJio^Ke- 
Hbi nofl pa3HbiMH yrjiaMH k HanpaBJieHHio BeTpa h, cjieflOBaTejibHO, He MoryT 
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6 bitb oSycjioBJieHbi opHeHTaijHeH no 3anaxy. Ha HcnojiB30BaHHe cjienHHMH b 
M apinpyTHOH opneHTaijHH 3pnTejiBHBix Ha3eMHBix opneHTHpoB yKa3BiBaiOT 
Taioice nojieTBi HaA boahbim 3epKajioM baojib SeperoBon jihhhh h cnocoSHocTB k 
H 3MeHeHHio HanpaBJieHHH nojieTHBix Tpacc b ropn30HTajiBHOH njiocKocTH, hto He 
xapaKTepHo rjik peaKijHH, onocpe^yeMBix <J)OTOTaKCHHecKOH opneHTan;HeH no 
cojraijy. 

Hto KacaeTCH npeAnoHHTaeMBix cjienHHMH n a pyrnMH HaceKOMBiMH 3pnTejiB- 
HBIX MapmpyTHBIX Ha3eMHBIX opneHTHpoB, TO O HHX H3BeCTHO OTHOCHTejIBHO 
HeMHoro (IHoBeH, 1972). IIphhhto chhtbtb, hto TaKHMH opneHTnpaMH MoryT 
6 bitb pa3JiHHHBie xoponio npnMeTHBie oS'bcktbi MecTHocTu: HepoBHOCTH pejiBetjm, 
o 6 oco 6 jieHHBie ^epeBBH hjih KycTBi, ctbojibi AepeBBeB, xo3HHCTBeHHBie nocTpon- 
kh, ctoji6bi h AP- 0,zi;hoh h3 xapaKTepHBix ocoSeHHocTen nojieTHBix Tpacc, npn- 
cym,eH nnejiaM, ocaM n mhothm aPYThm xoponio jieTaKmjHM HaceKOMBiM, hbjih- 
eTCH njiaBHoe hjih HHorAa pe3Koe H3MeHeHHe HanpaBJieHHH abhhcchhh b ropn- 
30HTaJIBH0H HJIH BepTHKaJIBHOH nJIOCKOCTH. IIpH 3TOM pe3KOe H3MeHeHHe 
HanpaBJieHHH ropH30HTajiBHoro nojieTa HepeflKo nponcxoAHT b6jih3h xoponio 
npHMeTHBix npe^MeTOB h HHor^a nocjie BBinojmeHHH okojio hhx hcSojibihhx Kpy- 
TOBBIX HJIH neTJieBHAHBIX BHpaHCeH. 

HanSojiBinee BHHMaHHe yAejiHJiocB H3yneHHio MapinpyTHOH 3pHTejiBHoii opn- 
eHTaniHH poKmjHX oc h sycoijHajiBHBix HcajinnjHX nepenoHHaTOKpBiJiBix. Pa6oTBi 
THH6epreHa (Tinbergen, 1935; Tinbergen e. a., 1938) h BBiocenoMa (Beusekom, 
1948) noKa3ajiH, hto oca Philanthus 3anoMHHaeT MecTOHaxoHC^eHHe rHe3^a no 
COBOKynHOCTH pacnOJIOHCeHHBIX b6jIH3H Hero 3pHTeJIBHBIX opneHTHpoB (HeSojIB- 
nmx KaMHen, bctok, ejioBBix innineK h t. n.). Cxo^HBie pe3yjiBTaTBi nojiyneHBi 
Ha niMejiHX Bombus terrestris , o6bihho ycTpaHBaiomHX rHe3Aa b jiyroBBix 6 ho- 
Tonax (HBaHOB, 1996a). HImcjih B . terrestris MoryT nojiB30BaTBCH ajih ono3Ha- 
HHH THe3fla o6oCo6jieHHBIMH OCTpOBKaMH I^BeTyil^HX IliBeTKOBBIX pacTeHHH H HC- 
KyCCTBeHHBIMH 3pHTejIBHBIMH OpHeHTHpaMH (HeSoJIBIHHMH IliBeTHBIMH CTOJIHKa- 
mh), pacnojioHceHHBiMH Ha rHe3AOBOH TeppHTopHH. npn 3tom HanSojiee BancHoe 
3HaneHHe hmciot opneHTHpyiomHe pa3ApancHTejiH, HaxoAHiijHecH b6jih3h jieTKa. 
y^aJICHHe 3pHTeJIBHBIX CTHMyjIOB-OpHeHTHpOB, pacnOJIOHCeHHBIX OKOJIO JieTKa, 
BBi3BiBajio cHJiBHoe yBejiHHeHHe fljiHTejiBHocTH noHCKa rHe3Aa niMejiHMH, Bep- 
HyBIUHMHCH H3 (J)ypa>KHpOBOHHOrO nOJieTa, H HeKOTOpBie OCo6h B 3TOH CHTyan;HH 
He cnocobHBi otbickbtb jictok. AHajiorHHHBie pe3yjiBTaTBi, AOKa3BiBaK>m;He Banc- 
Hyio pojiB 3pHTejiBHBix opneHTHpoB b ono3HaHHH JieTKa, nojiyneHBi Ha nnejiax 
Apis mellifera (IHobch, 1972) h oSnjecTBeHHBix ocax Vespula vulgaris (HBaHOB, 
1990, 19966). 

BHeniHHH BHA Ha3eMHBIX opneHTHpoB MOHCeT CHJIBHO MeHHTBCH B 3aBHCHMOC- 
th ot ocoGeHHocTeH ocBein;eHHH h paKypca. B npnpoAHBix Ha3eMHBix SnoTonax 
OCBerqeHHe OTJIHHaeTCH 60 JIBIHOH H3MCHHHBOCTBIO H 3aBHCHT OT a3HMyTa COJIHUia, 
xapaKTepa oSjiaHHocTH, npo3paHHocTH aTMoc(|)epHoro B03Ayxa h APyrnx aHajio- 
THHHBIX ^aKTOpOB. IIoJiaraiOT, HTO AOJIHCHBI cymeCTBOBaTB CneniHaJIBHBie (J)yHK- 
u;HOHajiBHBie MexaHH3MBi, o 6 ecneHHBaioin;He KOHCTaHTHocTB 3pHTejiBHoro boc- 
npHHTHH, t. e. cnocoSHocTB k pacno3HaBaHHio oS^eKTOB oKpyncaiomeH cpeAM 
He 3 aBHCHMo ot paKypca h ocBenjeHHH (Ma 3 oxHH-IIopniHHKOB, 1965; XaiiHA, 
1975). 

CjienHH po^a Hybomitra nepeA HanajioM npoKJiaABiBaHHH MapinpyTHOH Tpac- 
CBI HaCTO BBinOJIHHIOT BHpaHCH, HMdOIIJHe BHA nOJiyBHTKa, BHTKa jih6o npOCTpaH- 
CTBeHHOH AByX- HJIH TpeXBHTKOBOH CnHpaJIH. KaK H3BeCTHO, aHajIOTHHHBie 
bhtkh, npeAinecTByiOEAHe npoKJiaABiBaHHio MapmpyTa, xapaKTepHBi rjih. MHornx 
HaceKOMBix. B stot nepnoA nponcxoAHT H36npaHHe HanpaBJieHHH MapmpyTa, 
TaKHM o6pa30M, cymecTByiOT BecKHe ocHOBaHHH nojiaraTB, hto ohh hmciot opn- 
eHTan;HOHHoe 3HaneHHe. lIpeAMapmpyTHBie opneHTaniHOHHBie BHpancH nacTo 3a- 
BepmaiOTCH pe3KHM H3MeHeHneM HanpaBJieHHH abhhcchhh h nojieTOM no npnMo- 
JIHHeHHOH HJIH nJiaBHO H30rHyT0H TpaeKTOpHH. 3th HaSjUOABHHH H HeKOTOpBie 
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3KcnepHMeHTajibHbie #aHHbie (HBaHOB, 1998) no3BOJiniOT npe#nojioHCHTb, uto 
H 36npaHHe HanpaBJieHHH MapmpyTa npoHcxo#HT b cpaBHHTejibHO kopotkhh hh- 
TepBaji BpeMeHH npn BbinojraeHHH opneHTaijHOHHoro BHTKa, Henocpe#CTBeHHO 
npe#mecTByiom;ero npoKJia#biBaHHio MapmpyTHOH Tpaccbi, h npe#onpe#ejineTCH 
OpneHTHpyiOmHMH pa3#paHCHTe JIHMH, HaXOflHIIJHMHCH B 3TOT MOMeHT B nojie 3pe- 
hhh HaceKOMoro. Handojiee cjioncHbie npe#MapmpyTHbie opHeHTaijHOHHbie peaK- 
u;hh CBOHCTBeHHti 3ycon;HajibHbiM HcajiHiijHM nepenoH^aTOKpbiJibiM (IIIoBeH, 
1972; HBaHOB, 1990, 1996a, 19966). IIpH nepBOM caMOCTOHTejibHOM nocemjeHHH 

BHerHe3#OBOH TeppHTOpHH OHH BbinOJIHHIOT OKOJIO THe3£a OpHeHTaiJHOHHblH 
nojieT, coctohih;hh H3 xapaKTepHOH cepHH KpyroBBix h neTJieBH#Hbix bhtkob h 
o6ecneuHBaiom;HH 3anoMHHaHHe 3pHTejibHbix opneHTHpoB rHe3#a h JieTKa, a 
TaKHce H36npaHHe HanpaBJieHHH MapmpyTa. 

Ecjih o6o6m;HTb pe3yjn>TaTBi H3yueHHH MapinpyTHbix Tpacc, npoKJia#biBae- 
MBIX HaceKOMBIMH Ha MeCTHOCTH, MOHCHO pa3JIHUaTb CJie#yiOm;He SJieMeHTBI 
MapinpyTHbix nojieTHbix TpaeKTopHH: B3JieTHbiH yuacTOK, npe#MapmpyTHbie 
opHeHTai^HOHHtie BHpancH, co6cTBeHHO TpaeKTopHio MapmpyTa, npe#noca#ouHbie 
BHpajKH H nOCa#OHHbIH ynaCTOK TpaeKTopHH. K 3JieMeHTaM KOppeKTHpOBaHHH 
MapinpyTHbix Tpacc MoryT 6 bitb OTHeceHti njiaBHoe hjih pe3Koe H3M6HeHHe Ha¬ 
npaBJieHHH nojieTa b BepTHKajibHOH jih6o ropH30HTajibHOH njiocKOCTHX, a TaKHce 
opneHTaii;HOHHbie BHpajKH, HHor#a conyTCTByiom;He H3MeHeHHio HanpaBJieHHH 
nojieTHOH Tpaccti. 

OyHKi^HOHajibHtie MexaHH3Mbi npocTpaHCTBeHHOH opneHTai^HH npe#onpe#e- 
JIHIOTCH MOp4)04)H3HOJIOrHHeCKHMH OCo6eHHOCTHMH CeHCOpHbIX CHCTeM H Cne- 
n;HajiH3HpoBaHHbix OT#ejioB n;eHTpajibHOH HepBHOH CHCTeMbi, yuacTByiom;HX b 
opneHTaijHOHHbix peaKUHHx. 3to o6ycjioBJiHBaeT 6ojibmoe pa3HOo6pa3He opneH- 
Tai^HOHHblX CnOCoSHOCTeH HaceKOMbIX, CBH3aHHOe C pa3JIHHHHMH B ypOBHe 3BO- 
jnon;HOHHoro pa3BHTH h BHflOB h a#anTan;HeH k pa3HbiM SKOJiorHuecKHM ycjioBHHM 
cymecTBOBaHHH. BojibmoH BKJia# b H3yneHHe sthx MexaHH3MOB bhocht nccjie- 
AOBaHHH TaKcnnecKHx (Fraenkel, Gunn, 1940; Kennedy, 1945; Adler, 1971; 
Ma3oxHH-IIopmHHKOB, 1965; Xaim#, 1975) h onTOMOTopHbix (Mittelstaedt, 
1957, 1962; Hassenstein, 1959; Horridge, 1966; Wilson, Hoy, 1968, h AP-) 
peaKii;HH, cTpoeHHH h ^Yhki^hh ceHcopHbix chctcm (Bullock, Horridge, 1965; 
Ma3oxHH-nopniHHKOB, 1965; Dethier, 1972; Horridge, 1975; OpaHijeBHH, 1979, 
1980), a TaiOKe nojieBbie HCCJie#OBaHHH MapinpyTHbix Tpacc (Opnm, 1966; 
IIIoBeH, 1972). BMecTe c TeM npnxo#HTCH npH3HaTb, hto cjjyHKijHOHajibHbie Me- 
xaHH3Mbi opneHTaijHH BBH#y hx OojibinoH cjiohchocth ocTaioTcn cjia6o H3yneH- 
HblMH. 

BbicKa3biBajiocb MHeHHe, hto o#hhm H3 MexaHH3MOB MapmpyTHOH opneHTa- 
ii;hh cjienHen h #pyrnx xopomo jieTaiomHX HaceKOMbix mojkct 6biTb ajiropHTM 
onTHMH3an;HH BbicoTbi MapmpyTHOH Tpaccbi (HBaHOB, 1998). OcHOBaHHeM #jih 
3Toro npeflnojiojKeHHH Obijih pe3yjibTaTbi Hanmx nojieBbix HCCjie#OBaHHH Mapni- 
pyTHbix Tpacc cjienHen po#a Hybomitra h niMejien Bombus terrestris . 3th padoTbi 
noKa3ajiH, hto npn nojieTax Ha# cpaBHHTejibHO oOnrapHbiM bo^hbim 3epKajioM, 
T. e. Ha# pOBHOH 0#HOpO#HOH nOBepXHOCTblO, CJienHH odbIHHO JieTHT Ha BbICOTe, 
KOTopan Hepe#Ko cocTaBJineT okojio 1 —1.5 m h uacTo MonceT #ocTHraTb 0.2— 
0.3 m (HBaHOB, 1994). HaHMeHbman Ha6jno#aBinaHCH BbicoTa nojieTa (0.2— 
0.3 m) 6bijia xapaKTepHa b ochobhom #jih Tpacc, npoKJia#biBaBinHXCH co CTapTO- 
bmx njiom;a#oK k 6epery, Haxo#HBineMycH Ha paccTOHHHH dojibine 50—100 m. 
B to nee BpeMH npn nojieTax Ha# bo#hbim 3epKajioM Ha Hedojibinne paccTOHHHH 
(MeHee 50—100 m) nojieTHan TpaeKTopHH oObiuho 6bijia HaKJioHeHa k ropH30H- 
TajibHOH njiocKocTH no# onpe#ejieHHbiM yrjioM h nacTO HMejia bh# njiaBHO H3o- 
THyTOH JIHHHH, KOHKpeTHblH BH# KOTOpOH 3aBHCejI OT BbICOTbl 6eperOBOH nOJIOCbl, 
t. e. ot OeperoBbix 3pHTejibHbix opneHTHpyiomHX pa3#pancHTejieH. Cjie#yeT no#- 
nepKHyTb, hto CTapTOBan njiom;a#Ka 6bijia pacnojionceHa Ha BbicoTe 80 cm ot 
bo#hoh noBepxHOCTH. TaKHM o6pa3QM, no#onbiTHbie oco6h, npe#nouHTaBiHHe 
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nojieT Ha bbicotc MeHee 80 cm, #eMOHCTpHpoBajm nocTB3JieTHoe CHHHceHHe k bo#- 
HOMy 3epicajiy, MHHHMH3Hpya TeM caMBiM BBicoTy nojieTHon TpaccBi. IIoaTOMy 
HMeiOTCH BecKHe ocHOBaHHH nojiaraTB, hto b peryjinijHH nojieTa HaceKOMBix 
MOHceT ynacTBOBaTB hckhh ajiropHTM opneHTaijHH, no3BOJiHiom;HH oijeHHBaTB 
paccTOHHue #o OjiHHcaHiHHx npe,n;noHHTaeMBix OnoTonoB h oOecneHHBaiomHH mh- 
HHMH3au;Hio bbicotbi MapmpyTHOH TpaccBi, npoKJia#BiBaeMOH Ha# CpaBHHTejIBHO 
npoTHHceHHOH pobhoh noBepxHOCTBio. Kor#a cTapTOBan njioin;a#Ka Haxo#HJiacB 
Ha HeSojiBinoH nojiHHe, oKaHMJieHHOH #peBecHOH pacTHTejiBHOCTBio, MHorae 
HiMejiH B. terrestris h cjienHH po#a Hybomitra npe#nonHTajm, noKH#an nojiHHy, 
npoKJia#BiBaTB MapmpyTHyio Tpaccy Ha# HanSojiee hh3Khmh b H36paHHOM Ha- 
npaBJieHHH MapmpyTa ynacTKaMH #peBOCTOH, onTHMH3Hpyn BBicoTy nojieTHOH 
TpaccBi (HBaHOB, 1998). 

A#anTHBHoe 3HaqeHHe Tanoro ajiropnTMa npocTpaHCTBeHHOH opneHTan;nH 
MOHCeT COCTOHTB B yMeHBHieHHH MapHipyTHBIX 3aTpaT BpeMeHH H 3HeprHH. Cy- 
E#ecTBOBaHne 3Toro c})yHKii;HOHajiBHoro MexaHH3Ma no3BOJineT o6 , bhchhtb nojie- 
BBie Ha6jiio#eHHH, noKa3BiBaiomne, hto xopomo jieTaionjHe HaceKOMBie Hepe#Ko 
npoKJia#BiBaioT MapmpyT Ha# pobhoh noBepxHOCTBio (nojiHHaMH, #oporaMH, Tpo- 
naMH h t. n.) Ha HeOojiBinoH bbicotc. Cjie#yeT otmcthtb, hto stot ajiropHTM 
MOHCeT 6BITB JIHIHB 0#HHM H3 MHOrHX pa3HOo6pa3HBIX MexaHH3MOB, oOyCJIOBJIH- 
BaionjHX MapmpyTHyio opueHTaijmo. BbicoTa h KomcpeTHBiH bh# nojieTHBix Tpa- 
eKTOpHH HeCOMHeHHO 3aBHCHT TBKHCe OT Ha3eMHBIX npenHTCTBHH (#peBeCHO-KyC- 
TapHHKOBOH paCTHTeJIBHOCTH, HepOBHOCTeH pejIBec|)a H T. n.), Ha# KOTOpBIMH Ha- 
ceKOMBiM npnxo#HTCH npoKJia#BiBaTB nojieTHyio Tpaccy, npe#nonHTaeMBix 
MapmpyTHBix 3pnTejiBHBix opneHTHpoB, a Taioice ot opneHTHpyiomHx pa3#pancH- 
Tejien, ynacTByiom;Hx b peryjinijHH nHiijeBBix, penpo#yKTHBHBix h #pyrnx noBe- 
#eHHecKHX peaKijHH. 


3AKJIIOHEHHE 

H36HpaHHe mhothmh cjienHHMH po#a Hybomitra Ha cTapTOBBix njiom;a#Kax, 
pa3Mein;eHHBix Ha bo#hom 3epKajie o3epa Ha pa3HBix paccTOHHHHX ot SeperoBOH 
jihhhh, HanpaBJieHHH MapmpyTa k 6jihhchhm ynacTKaM 6epera CBH#eTejiBCTByeT 
O TOM, HTO OHH CnOCoSHBI n0JIB30BaTBCH 3pHTejIBHBIMH Ha3eMHBIMH MapHipyTHBI- 
mh opHeHTupaMH h MoryT b onpe#ejieHHBix npe#ejiax ou;eHHBaTB paccTOHHHe #o 
npe#noHHTaeMBix SnoTonoB. Ha HcnojiB30Bamie cjienHHMH b MapmpyTHOH opneH- 
TaiJHH 3pHTejIBHBIX Ha3eMHBIX OpHeHTHpOB yKa3BIBaiOT TaKHCe nOJieTBI Ha# BO#- 
HBIM 3epKajIOM B#OJIB SeperOBOH JIHHHH H CnOCoSHOCTB K H3MeHeHHK) HanpaBJie¬ 
HHH nojieTHOH TpaccBi, hto He xapaKTepHO #jih 4>OTOTaKCHHecKHX peaKijHH, onoc- 
pe#yeMBix opneHTai^Hen no cojiHijy. 3 to, kohchho, He o3HanaeT, hto npn 
npoKJia#BiBaHHH nojieTHBix Tpacc cjienHH He cnocoSHBi opneHTHpoBaTBCH no 3a- 
naxy npoKopMHTejin, jih6o no #pyrHM opneHTHpyiomHM pa3#pa>KHTejiHM, hjih 
HC n0JIB30BaTB #JIH 3TOTO B Onpe#eJieHHBIX oScTOHTejIBCTBaX aCTpOOpHeHTan,HIO. 

npe#jio>KeHHaH hbmh MeTO#HKa H3yneHH h nojieTHBix Tpacc, npoKJia#BiBae- 
mbix HaceKOMBiMH Ha# npoTHHceHHOH o#hopo#hoh pobhoh noBepxHOCTBio, o6ec- 
nenHBaeT SjiaronpHHTHBie ycjioBHH #jih BH3yajiBHoro Ha6jno#eHHH TpaeKTopHH 
nojieTa, n03B0JIHeT MHHHMH3HpOBaTB HHCJIO Ha3eMHBIX oS^eKTOB, KOTOpBie MoryT 
CJiyHCHTB OpHeHTHpyiOmHMH pa3#pa>KHTejIHMH, H MOHCeT OKa3aTBCH nOJie3HOH B 
cpaBHHTejiBHBix Hccjie#OBaHHHx MapmpyTHOH opHeHTan;HH. 

Pa6oTa Sbijia BBinojiHeHa npn c|)HHaHCOBOH no##ep>KKe Pocchhckoto c|)OH#a 
c|)yH#aMeHTajiBHBix Hccjie#OBaHHH Pocchhckoh aKa#eMHH HayK. TpaHT N° 94— 
04—12092-a. 
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THE EXPERIMENTAL STUDY OF THE FLIGHT ORIENTATION OF 

HORSFLIES OF THE GENUS HYBOMITRA (DIPTERA: TABANIDAE) 

V. P. Ivanov 

Key words: Horsefly, Tabanidae, Hybomitra , behavior, orientation. 

SUMMARY 

The horseflies of the genus Hybomitra flew out of artificial startpoints dis¬ 
posed on the lake surface with size about 1 km 2 . At favorable weather conditions 
for a flight (17—22°, wind 0—1 m/sec, clouds 0—5 %) the horseflies flew in 
the majority of cases to nearer shore lines. At lesser favorable conditions (16— 
17°, wind 3—5 m/sec, clouds 60—100 %) decreased the number of insects fly¬ 
ing to far points of the lakeshore. Unfavorable conditions (16—17°, wind 5— 
8 m/sec, clouds 80—100 %) almost completely supressed the flight activity on 
the start points disposed over 100 m from the lakeshore. 

When the flight trajectories from start points to lakeshore were over 50 m in 
length the horseflies usually flew at 0.2—1.5 m above the water surface. These 
peculiarities of flight trajectories are probably caused by special functional mec¬ 
hanism, which ensure the optimal height the flight trajectories. 
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